Abstract: China's local government debt (LGD) has recently become the focus of economic policy debates. However, information about LGD and its impact on economic growth in the Chinese economy is scarce. This paper attempts to present an empirical investigation of the impact of China's LGD on economic growth. It is probably the first academic paper on China in this area and thus contributes to the general literature on the relationship between government debt and economic growth. The paper first provides an assessment of LGD in China's regional economies using recently released auditing statistics and other secondary information available. It then applies conventional growth analysis techniques to examine the impact of LGD on regional growth in China. Various scenario and sensitivity analyses are also conducted to accommodate the inadequacy and potentially poor quality of debt statistics.
Introduction
Since the onset of the global financial crisis in 2007, government debt particularly local government debt (LGD) has attracted considerable attention worldwide.
1 Especially the bankruptcy of the City of Detroit has generated a lot of anxieties among policy makers. China is no exception. The country's National Audit Office (NAO) conducted nation-wide auditing of government debts in the regions twice in , respectively (NAO 2011 . The 2013 auditing results show that China's total government debt to GDP ratio (hereafter the debt-GDP ratio) in 2012 was about 39% which is below the 60% level set by the Euro convergence criteria. 2 The Chinese government debt alarm seems to be off for the time being.
Economists have for a long time debated about the role of government debt in economic development (Krueger 1987 , Krugman 1988 . In general, the theoretical literature points to a negative effect of debt on economic growth (Modigliani 1961 , Sait-Paul 1992 , Corsetti et al. 2010 . Early empirical studies mainly focused on the role of external debt in developing economies. For example, Smyth and Hsing (1995) found a non-linear impact of external debt on growth and two IMF working papers showed a negative impact of external debt on growth after the debt-GDP ratio reached certain 1 For the coverage by the media, examples include the Economist (2009) and Foreign Affairs (Rajan 2012) . 2 The Euro convergence criteria is also known as the Maastricht criteria (ECB 2014) .
level such as 20-40% (Pattillo et al. 2002 , Clements et al. 2003 . The debate was recently reinvigorated by the work of Reinhart and Rogoff (2010) who argued that economic growth disappears as government debt-GDP ratio reaches 90 per cent or the so-called threshold debt level in selected OECD economies. Their finding has been challenged and hence stimulated a series of studies in this area (Reinhart et al. 2012 , Baum et al. 2013 . 3 Some authors pointed out the errors of the Reinhart and Rogoff estimation Jalles 2013, Herndon et al. 2014) . Others developed econometric models to test the existence of the threshold debt level (Egert 2013 , Pescatori et al. 2014 ).
However there is generally a dearth of empirical investigations of the role of government debt in economic growth in China, not to mention the information about
LGD. Fan and Lv (2012) is probably the first paper published which presented a review of China's government debt situation. The authors concluded with an optimistic view about China's government debt. However they did call for further reforms of China's fiscal and financial system in the long run. A marginally related paper by Tsui (2011) presented a more pessimistic picture about China's LGD. The author linked LGD with investment in large infrastructure projects in China and reckoned that the country's rapid expansion in infrastructure development engenders risks and hence is not sustainable.
This paper aims to extend the literature by presenting an empirical examination of China's LGD and its impact on economic development. It is probably the first empirical 3 For a survey of the literature, see Panizza and Presbitero (2013) .
paper on this topic (both papers by Fan and Lv (2012) and Tsui (2011) are descriptive).
The rest of the paper begins with the presentation of some stylized facts about government debt in China in Section 2. This is followed by description of the analytical techniques and data issues in Section 3. The empirical findings are discussed in Section 4. Some further analyses are explored in Section 5 with the concluding remarks being presented in Section 6. In general, with the largest foreign reserve, China's external debt is modest with a steadily declining debt-GDP ratio in recent years ( Figure 1 ). However domestic debts owned by both central and local governments have been rising. In 2012, China's total government debt was almost equally shared between the central and local governments. 
Stylized Facts about Government Debt in China

Notes:
LGD and CGD are short for the local government debt and central government debt.
Source: author's own work using data from NBS (various years). Sources: Author's own estimates.
Notes: Tibet is excluded due to missing data. 
Modelling the Impacts of Government Debt on Economic Growth
To contribute to the understanding of LGD and its impacts, this section presents an empirical study of the effect of LGD on regional economic growth. The modelling and data issues are discussed first. Preliminary analytical results are then followed.
The Model
The effect of government debt on regional economic growth can be examined by adopting the conventional techniques for growth analysis which are well developed in the literature (Barro 1991, Levine and Renelt 1992) . These techniques have also been applied to the analysis of economic growth in China (Liu 2002, Chen and Wu 2012 (Barro 1991 , Sala-i-Martin 1997 . Therefore in this study a lag of five years is chosen for the initial income variable. A squared term is included to reflect potential nonlinear relationship between growth and debt level. This non-linear relationship has been examined by a large pool of studies recently Rogoff 2010, Pescatori et al. 2014 ).
X is a set of region-specific control variables which may affect regional economic growth. The choice of these variables is widely discussed in the literature of cross-country studies. 5 In the case of an individual country like China, the selection of these variables is also partly dictated by the availability of regional economic statistics.
In addition, the empirical estimation of equation (1) will have to deal with the problem of endogeneity as the relationship between economic growth and government debt could be bidirectional (Misztal 2010, Afonso and Hauptmeier 2009) . Thus several optional estimation techniques are considered. These include the fixed and random effect models, the instrumental variable (IV) approach and GMM methods.
Description of Variables
The dependent variable is the real growth rate ( Summary information about the chosen variables is presented in There are also considerable regional variations which are reflected in the large range between the minimum and maximum values and the magnitude of standard deviation in Table 1 . 
Preliminary Estimation Results
Empirical estimation of model (1) The second set of the estimated models extends the simple version of model (1) by incorporating region-specific control variables which can be called the augmented model. The estimation results confirm the non-linear relationship between government debt and economic growth implying a threshold debt-GRP ratio of 36 per cent ( Table 2 ).
The estimated threshold debt/GRP level in both the simple and augmented models is much lower than the controversial 90 per cent level reported by Reinhart and Rogoff (2010) . However, in the empirical literature, the estimated threshold level for developing economies is generally smaller than that for the developed economies. 
Further Analyses
Empirical exercises in the preceding section potentially suffer from several shortcomings due to possible bias in the definition of government debt, the limitation of a small sample and the problem of endogeneity. These issues are addressed one by one in this section.
Alternative Measure of Government debt
The measurement of government debt is controversial. In the preceding section, the conventional practice of using the debt-GRP ratio is adopted. An alternative measure is to use the ratio of government debt over government revenue or the D-R ratio. The exercises in Section 3 are repeated and the results are reported in Table 3 
An Extended Database
A main weakness in the above-mentioned exercises so far is the short period of three years covered by the sample. To extend the database, the mean growth rates of LGD The results are presented in Table 4 . To save space only the results of the augmented model are reported. It is shown that none of the estimated coefficients of the debt-GRP ratio variables is statistically significant (Table 4) . However, the models involving the D-R ratio variables are acceptable and the findings are consistent with those from the baseline models. 
Endogeneity
In the field of studies of government debt, a major stream of the literature has focused on the causality between government debt and economic growth. Thus the exercises conducted in this study may suffer from the problem of endogeneity. To deal with this matter, several optional estimation methods can be attempted. These include the use of lags and instrumental variables (IVs) and hence relevant estimation techniques. The extended database makes it possible to introduce lags in the model. First, an IV measuring the mean debt-GRP ratio of neighbouring regions of each province is introduced to replace the debt variable in the models. The estimation results are reported in Table 5 which only covers regressions using the extended sample and augmented model. The debt variables have the expected sign and nonlinearity is also confirmed. For the first measure of debt, none of the estimated coefficients is statistically significant (model 13, Table 5 ). Thus the model is poorly fitted. For the second measure of debt, the estimated model is much better with the expected sign for the estimated coefficients and a nonlinear relationship between government debt and economic growth (model 16, Table 5 ).
Second, the lagged debt variable is also added as an IV. The regressions are repeated using three IVs, namely, the mean debt-GRP ratio of neighbouring regions, the 1 st order lagged debt variable and the 2 nd order lagged debt variable (Models 14 and 17, 
A Dynamic Model
(to be done)
Conclusion
This paper adopts traditional growth regression analysis to examine the impact of government debt on economic performance in China's regional economies. The empirical findings confirm the existence of a non-linear relationship between economic growth and local government debt (LGD). The threshold level of government debt in China is found to be much lower than that observed in most studies of OECD economies. It is also shown that almost all Chinese regions have not reached the threshold level debt yet. This may help reduce the anxiety about China's LGD for the time being.
(more discussions)
